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S. Einzig, Unlv. of MN, Dept, of P e d i a t r i c s , Mpls, MG A r a t i o of mean a o r t i c s y s t o l i c and d i a s t o l i c v e l o c i t i e s d e t e rmined by continuous wave doppler (CW) has been shown t o c o r r e l a t e with ductal (PDA) % l e f t -t o -r i g h t shunt (LRS). A new simpler r at i o , v e l o c i t y index ( V I ) , of peak s y s t o l i c t o d i a s t o l i c v e l o c i t i e s can be determined from peripheral a r t e r i e s without planimetry.
Shown t o c o r r e l a t e with c l i n i c a l e s t i m a t e s of PDA-LRS in 22 i nf a n t s , VI has not been v a l i d a t e d by measured LRS. W e examined 8 pigs (mean weight 6 . 1 kg, mean age 23.6 d a y s ) . PDA was c r e a t e d by balloon c a t h e t e r d i l a t i o n . 4 s t u d i e s were before PDA (no angiographic s h u n t ) , 4 a c u t e PDA, and 7 chronic (mean 15.8 days) PDA.
Pigs were sedated with ketamine. L e f t v e n t r i c u l a r output (LVO) and LRS were determined using LV i n j e c t i o n of 15um r a d i o a c t i v e spheres. LRS was c o r r e c t e d f o r systemic shunting ( 1 1 . 8 % ) of spheres. CI,l was performed over brachial and femoral a r t e r i e s using a 7 . 0 #Hz probe. LVO 50.7+16.4 -0.21t0.05 4519 mmHg* 150+43/min There wasa s t a t i s t i c ; l l y s i g n i f i c a n t c o r r e l a t i o n ( r = 0 . 6 8 , p<0.01) of VI v . LRS. 3 i a s t o l i c runoff in PDA produces negative peak d i a s t o l i c v e l o c i t y in a r t e r i e s t h a t i n c r e a s e s with l a r g e r LRS.
Our study confirms t h a t VI r e f l e c t s the s i z e of LRS in PDA a lthough actual LRS cannot be predicted by VI. However, no pig with VI>-0.01 had LRS>40%, s i m i l a r t o c l i n i c a l f i n d i n g s in i n f a n t s . The a c u t e e f f e c t s of i n c r e a s i n g Hgb c o n c e n t r a t i o n were e v a l u a to d a t c a r d i a c c a t h e t e r i z a t i o n i n 7 c h i l d r e n (age 0.3-7.5 y r ) with aR+L v e n t r i c u l a r shunt and r e l a t~v e anemia. Diagnoses were t e t r a l o g y o f F a l l o t i n 6 and L-transposition with VSD and PS i n l . Beforeand 20 minutes a f t e r isovolumic p a r t i a l exchange t r a n s f u sion(PET)with 20ml/kg packed red c e l l s t h e following were measured:Hgb, p02, O 2 consumption, 02 s a t u r a t i o n ( s a t ) and p r e s s u r e i n a o r t a , s u p e r i o r vena cava, r i g h t and l e f t atrium. After PET, Hgb i n c r e l s e d from 13.7t0.5 t o 16.4+0.4gm% (p<.001, meantSEM). A o r t i c (Ao) pOz increased from 55.0'3.5 t o 62.0t4.1 t o r r (p<.Ol) and Ao s a t from 8 4 . 3 i 2 . 3 t o 90.9t1.3% (p<.002). E f f e c t i v e pulmonary blood flow (Qef) increased by 17% from 2.72+0.10 t o 3.17t0.10 L/ m i n /~~ (p<.Ol) while R+L shunt decreased by 59% from 1.44'0.29 t o 0.5910.10 ~/ m i n /~' ( p < . O l ) . Systemic 02 t r a n s p o r t increased from 658148 t o 738i46 m l / r n i n /~' (pc.002).
HEMODYNAMIC EFFECTS OF INCREASING HEMOGLOBIN(HGB) CON-
A f t e r PET systemic r e s i s tance (Rs) increased from 15.9'1.1 t o 2 0 . 0 t l . 4 u n i t s ( p < . 0 1 ) . A s i g n i f i c a n t r e l a t i o n s h i p was found between % i n c r e a s e i n Rs and both % decrease i n R+L shunt (y=20.44x0' 3 2 , r = . 9 0 ,~< . 0 1 ) and % i nc r e a s e i n p02 (y=. 3 6 x + 2 . 8 8 ,~= . 8 3 ,~< . 0 2 ) .
Thus, i n c r e a s i n g Hgb c o n c e n t r a t i o n i n 7 c h i l d r e n with a R+L v e n t r i c u l a r shunt and r e la t i v e anemia decreased R+L shunt and increased Qef, Ao s a t , p o l , and 02 t r a n s p o r t . These e f f e c t s appear r e l a t e d t o t h e i n c r e a s e i n R s following PET. Correcting r e l a t i v e anemia i n c h i l d r e n with a X+L v e n t r i c u l a r shunt may have s i g n i f i c a n t h e m o d y n a m i c b e n e f i t s .
INPUT IMPEDANCE OF FETAL AND NEONATAL LEFT PULMONARY 4 1 ARTERIAL CIRCULATION. Steohen Bennett, Bovd Goetzman, J a y Mil s t e i n , Department of P e d i a t r i c s , University of C a l i f o r n i a , Davis, CA. I n t e r p r e t a t i o n of t h e change in pulmonary vascular r e s i s t a n c e a t b i r t h ignores t h e hemodynamic consequences of p u l s a t i l e press u r e and flow. Whereas, impedance a n a l y s i s can account f o r such changes. W e studied changes of input impedance ( Z i n ) i n t h e l e f t pulmonary a r t e r i a l c i r c u l a t i o n (LPAC) before and immediately a f t e r b i r t h in four near-term lambs. Epochs of pressure and flow i n t h e LPAC were obtained from a micromanometer and an e l e c t r omagnetic f l o m e t e r . A computerized s p e c t r a l a n a l y s i s program provided Zin in terms of a modulus spectrum [Zin] and phase spectrum (Oin). The [Zin] s p e c t r a of t h e f e t u s and newborn a r e q u a l i t a t i v e l y s i m i l a r t o those obtained by o t h e r s in a d u l t vasc u l a r beds, i e , a s a consequence of a p u l s a t i l e flow a t a given h e a r t r a t e , t h e e f f e c t i v e c i r c u l a t o r y load a t t h e entrance of t h e LPAC i s l e s s than Rp, t h e r e s i st a n c e of t h e a r t e r i o l a r bed("de--coupling" phenomena). W e i n t e r -: ' ! p r e t t h i s a s t h e LPAC presenting 5 a s i m i l a r hydraulic load t o pul-$ s a t i l e p o t e n t i a l hydraulic power.
I W e conclude t h a t t h e f e t a l and neonatal LPAC may not d i f f e r markedly in how i t accomodates p u l s a t i l e hydraulic power a t
2 0 harmonics equal t o heart r a t e .
'
Steady P u l s a t i l e P u l s a t i l e P u l s a t i l e Ap a r e n t 7218 'ib22' (*p<.01)
Although t h e steady component o f power increased 3 f o l d a f t e r b i r t h t h e ma n i t u d e o f ap a r e n t power remained unchanged and was than !hat due t o s!eady power. When apparent power was p a r t i t i o n e d i n t h e f e t a l s t a t e , , r e a c t i v e p r was g r e a t e r than average p?w;r while it was less i n t h e ne orn. Hemodynamlc transmission l i n e theory su g e s t s t h a t average power is t h e port i o n o f , t h e a p a r e n t power 8 i s s i p a t e d i n t o h e a t by t h e ylscous p r o~r t i e s o f !he,blood and v e s~e l w a l l s whereas r e a c t i v e power is given t o e l a s t l c wall ex ansion s i n c e t h e apparent power a s s o c i a t e d with p u l s a t i l e b?ood pr6ssure and flow r e p r e s e n t s a s u b s t a n t i a l ma n i t u d e o f t h e t o t a l power d e l i v e r e d t o t h e LPAC, e s p e c i a l l y i n &he f e t u s how i t is p a r t i t i o n e d may l a y a r o l e i n normal o r abnormal pAlmonary vascular developen!. 
W e measured 0, consumption (~0 : ) . hematocrit ( h c t )
. h e a r t p a t e . r i g h t a t r i a l 2nd a o r t i c blood b r e s s u r e s and oxygen c o n t e n t s , t h e PEP/LVET r a t i o and l e f t v e n t r i c u l a r (LV)dP/dt; c a r d i a c output (CO), systemic vascular r e s i s t a n c e (SVR), systemic 0 t r a n s p o r t (SOT) and t h e SOT/Vo r a t i o were c a l c u l a t e d . ~o l l o w ? n g b a s e l i n e measurements, lambs $ere made anemic (mean hct=12%) by isovolumic exchange t r a n s f u s i o n with Plasmanate.
Measurements were reoeated p r i o r t o and 30 min. a f t e r a d m i n i s t r a t i o n of ouabain. 75 ugm/kg bolus followed by 0.05 ugm/kg/min. I -d i f f e r s from c o n t r o l . P<0.05, a n a l y s i s of variance Anemia was a s s o c i a t e d with a h e a r t r a t e r e l a t e d r i s e i n LVdP/dt. a r i s e in Vo , increased CO, decreased SVR and a f a l l in t h e SOT/V r a t & .
Following ouabain a d m i n i s t r a t i o n , Vo , CO and SOT f e l l , gut LVdP/dt and t h e SOT/Vo d i d not change. 1 : t h i s s e t t i n g , ouabain e f f e c t s a r e mansfested p r i m a r i l y by a l t e r a t i o n s in 0 physiology v a r i a b l e s , r a t h e r than by changes in l e f t v e n t ? i c u l a r c o n t r a c t i l e f u n c t i o n . POSTNATAL DEVELOPMENT OF CALCIUM (Ca) RELEASE FROM l 144 CARDIAC SARCOPLASMIC RETICULUM (SR) ,Robert J . Boucek, J r . , Michael C i t a k , Thomas P. Graham, Michael Artman Vanderbilt u n i v e r s i t y , Nashville, TN.
P o t e n t i a t i o n o f c o n t r a c t i l e f o r c e of t h e f i r s t s t i m u l a t e d c o n t r a c t i o n following a r e s t i n t e r v a l ( r e s t p o t e n t i a t i o n ; RP)has been a t t r i b u t e d t o enhanced SR Ca r e l e a s e . P o s t n a t a l development of SR Ca r e l e a s e was assessed by e v a l u a t i n g RP i n oxygenated l e f t a t r i a l s t r i p s i s o l a t e d from immature (I;14-21 day o l d ; n = l l ) and a d u l t (A; n=9) r a b b i t s . Isometric developed t e n s i o n (DT) and dT/dt (pH=7.4;@300C) were determined while pacing a t 1 H z ( c o n t r o l ) and following 2-90 sec. r e s t i n t e r v a l s (RI) . RP was max~mal a t 60 s e c . RI. Ryanodine (~O -~M ) , a p u t a t i v e blocker of SR Ca r e l e a s e , abolished RP i n both age groups. A t 2.5mM e x t r a c e l l u l a r Ca (Ca)e, DT was p o t e n t i a t e d 176% i n I and 287% i n A while dT/dt was p o t e n t i a t e d 163% i n I and 295% i n A (A>I; p<0.05). However, a t 5 m M (Ca),, DT was p o t e n t i a t e d 310% i n I b u t only 215% i n A(I>A;p<0.05). Mechanisms whereby t h e i n c r e a s e i n (Ca), increased RP i n I might include e i t h e r an i n c r e a s e i n t h e a c t i o n potential-mediated Ca i n f l u x t h a t t r i g g e r s SR Ca r e l e a s e o r an i n c r e a s e i n SR Ca loading. To e v a l u a t e t h e s e mechanisms, (Ca), was increased from 2.5 t o 5mM during t h e RI. RP was increased comparably i n both age-groups, although t h e i n c r e a s e was small (525%) when compared with t h e 176% i n c r e a s e i n RP i n I when Lea), was increased t o 5mM p r i o r t o R I . These r e s u l t s i n d l c a t e t h a t t h e immature h e a r t r e q u i r e s a higher (Ca), t o optimize SR Ca loading a s compared t o t h e a d u l t , and t h i s d i f f e r e n c e may be a f u n c t i o n a l c o r r e l a t e o f t h e recognized morp h o l o g~c maturation of c a r d i a c SR during p o s t n a t a l development.
